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Abstract 
Objective 

The objective of the present invention is to produce a 
polycarbonate resin composition with excellent weather 
resistance, long-term storage stability, and with an end with 
high reactivity that can be used as a raw material in the 
production of a block copolymer with a different resin or as a 
reactive resin modifier, as well as being capable of providing 
reactive group to the surface of a molding. 
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Conf igurat ion 

A resin composition comprised of a polycarbonate oligomer 
with a mean viscometric molecular weight of less than 10,000 
comprised of a dihydric phenol compound and a monohydric phenol 
with a chalcone structure as the end blocking agent, and a 
polycarbonate resin with a mean viscometric molecular weight of 
10,000 or above. 



1. A polycarbonate resin composition comprised of a 
polycarbonate oligomer with a mean viscometric molecular weight 
of less than 10,000 with a chalcone derivative comprised of a 
dihydric phenol compound and a monohydric phenol containing the 
chalcone derivative on the end, shown in general formula (1) 
below, and a conventional polycarbonate resin with a mean 
viscometric molecular weight of 10,000 or above, and the amount 
of the polycarbonate oligomer with the chalcone derivative on the 
end in the above-mentioned composition is 50 wt% or less. 

[Structure 1] 



Claims 




( i ) 



o 



(In the formula, R t represents a hydrogen, an alkyl group, an 
alkoxy group, a dialkylamino group, or a nitro group.) 
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2. The polycarbonate resin composition described in Claim 1 
in which the mean viscometric molecular weight of the 
polycarbonate oligomer with the chalcone derivative on the end is 
2,000-8,000, and the mean viscometric molecular weight of the 
conventional polycarbonate is 13,000-50,000. 

3. The polycarbonate resin composition described in Claim l 
in which the amount of the polycarbonate oligomer containing the 
chalcone derivative on the end is 0.5-20 wt%. 

4. The polycarbonate resin composition described in Claim l, 
in which the dihydric phenol compound is 2,2-bis(4- 
hydroxyphenyl) propane . 

Detailed explan ation of the invention 

[0001] 

Industrial application field 

The present invention pertains to a polycarbonate resin 
composition that can be continuously produced by means of 
injection molding or extrusion molding, and can be easily 
subjected to secondary processes. The polycarbonate resin 
composition of the present invention is a resin composition 
containing a polycarbonate oligomer with a chalcone derivative on 
the end, which has excellent weather resistance when used 
outdoors, and which can be effectively used as a raw material for 
production of block copolymers with other resins or as a reactive 
resin modifier for film materials, etc., utilizing the end 
reactivity of the material. 
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[0002] 
Prior art 

As a polycarbonate resin with end reactivity, polycarbonates 
with vinyl ends or conjugated double bonds are known (Japanese 
Kokai Patent Application No. Sho 55[ 1980]-9696, and Japanese 
Kokai Patent Application No. Sho 61[1986]-141726) . The above- 
mentioned resins have ultraviolet absorption properties, but 
because of the high reactivity of the resins, the resins undergo 
reactive polymerization when exposed to ultraviolet rays 
outdoors; furthermore, the reactivity deteriorates after long 
periods of storage and their function as ultraviolet absorbers is 
lost. Polycarbonates with a triazole or benzophenone end 
ultraviolet absorber also are known (Japanese Kokai Patent 
Application No. Sho 49[1974]-99596) . The above-mentioned 
ultraviolet absorbers show excellent weather resistance, but the 
reactivity of their reactive group is inadequate, and the cost of 
the ultraviolet absorber is high. Also, when reactivity is 
required for the surface alone, for example, for hard coats for 
sheets, the proportion of reactive group in polymers with high 
molecular weights is insufficient? thus, the surface reactive 
potential is reduced, and the effect is not sufficient. 
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[0003] 

Problems to be solved by the invention 

The objective of the present invention is to produce a 
polycarbonate resin composition with excellent weather 
resistance, long-term storage stability, and with an end with 
high reactivity that can be used as a raw material in the 
production of a block copolymer with a different resin or as a 
reactive resin modifier, as well as being capable of providing a 
reactive group to the surface of a molding. 

[0004] 

Means to solve the problems 

As a result of their earnest effort to eliminate the 
above-mentioned conventional problems, the inventors discovered 
that when a polycarbonate oligomer containing a chalcone 
derivative on the end is blended with a conventional 
polycarbonate resin, a resin with excellent weather resistance 
and long-term storage stability could be produced, which when 
formed into a molding provides a high proportion of reactive 
groups on the surface, and accomplished the present invention 
based on the above-mentioned knowledge. 
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[0005] 



Thus, the present invention is a polycarbonate resin 
composition comprised of a polycarbonate oligomer with a mean 
viscometric molecular weight of less than 10,000 with a chalcone 
derivative on the end comprised of a dihydric phenol compound and 
a monohydric phenol containing the chalcone derivative shown in 
general formula (1) below, and a conventional polycarbonate resin 
with a mean viscometric molecular weight of 10,000 or above, and 
the amount of the polycarbonate oligomer with the chalcone 
derivative on the end in the above-mentioned composition is 
50 wt% or less, 

[0006] 

[Structure 2] 



(In the formula, Rj represents a hydrogen, an alkyl group, an 
alkoxy group, a dialkylamino group, or a nitro group.) 




( t ) 



o 



[0007] 



The polycarbonate oligomer used in the present invention can 
be produced by using conventional methods for production of 
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polycarbonate oligomers with the exception that a chalcone 
derivative monohydric phenol shown in general formula (1) is used 
as a molecular weight modifier or an end blocking agent. 

[0008] 

In other words, when an interfacial polymerization method, a 
method in which a reaction is performed in which a dihydric 
phenol compound and phosgene in an inert organic solvent in the 
presence of an alkaline solution, an end blocking agent, and a 
polymerization catalyst such as a tertiary amine or quaternary 
ammonium salt are added, and polymerization is performed, or when 
the pyridine method is used, a method in which a dihydric phenol 
compound and an end blocking agent are dissolved in pyridine or a 
solvent mixture comprised of pyridine and an inert solvent, 
phosgene is supplied and a polycarbonate resin is produced 
directly, can be mentioned. Also, in the interfacial 
polymerization method, a method in which the end blocking agent 
is added at the time the reaction is carried out for the dihydric 
phenol compound and phosgene can be used. 

[0009] 

For examples of the chalcone derivative monohydric phenol 
shown in general formula (1) used in production of the 
polycarbonate oligomer of the present invention as a molecular 
weight modifier or an end blocking agent, specifically, 
4 ' -hydroxychalcone , 3 9 -hydroxy chalcone , 2 ' -hydroxychalcone , 
4-ethoxy-2 ' -hydroxychalcone, 4-ethoxy-3 ' -hydroxychalcone, 
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4-ethoxy-4 ' -hydroxychalcone, 4-diethylamino-4 ' -hydroxychalcone, 
4-methoxy-4 ' -hydroxychalcone, 4-nitro-4 ' -hydroxychalcone, 
4-dimethy lamino-4 ' -hydroxychalcone , 4-methyl-4 9 -hydroxychalcone , 
etc., can be mentioned. Two or more of the above-mentioned 
chalcone derivative monohydric phenols can be used in combination 
as well. 

[0010] 

For examples of suitable dihydric phenol compounds that can 
be used in production of polycarbonate oligomer of the present 
invention, specifically/ bis (4-hydroxyphenyl) methane, bis (4- 
hydroxyphenyl) ether, bis (4-hydroxyphenyl) sulfone, bis (4- 
hydroxyphenyl) sulfoxide, bis (4-hydroxyphenyl) sulfide, bis (4- 
hydroxyphenyl) ketone, 1, 1-bis (4-hydroxyphenyl) ethane, 2 , 2 -bis (4- 
hydroxyphenyl) propane (bisphenol A, BPA) , 2, 2-bis (4- 
hydroxypheny 1 ) butane , 1 , 1-bis (4-hydroxyphenyl ) cyclohexane 
(bisphenol Z, BPZ) , 2, 2-bis (4-hydroxy-3,5-dibromophenyl) propane, 
2 , 2-bis (4-hydroxy-3 , 5-dichlorophenyl) propane, 2 , 2-bis (4-hydroxy- 
3 -bromophenyl) propane, 2 , 2-bis (4-hydroxy-3-chlorophenyl) propane, 
2 , 2-bis (4-hydroxy-3-methylphenyl) propane, 2 , 2-bis (4 -hydroxy- 3 , 5- 
dimethylphenyl) propane, 1 , 1-bis (4-hydroxyphenyl) -1-phenylethane , 
bis (4-hydroxyphenyl) diphenylmethane, a,cd-bis[3-(0- 
hydroxyphenyl) propyl] polydimethylsiloxane, etc., can be 
mentioned. Two or more of the above resins can be used in 
combination, and it is desirable for conventional polycarbonate 
resins to be derived from the above-mentioned dihydric phenol 
groups . 



[0011] 



The amount of the monohydric phenol shown in general formula 
(1) used as a molecular weight modifier or end blocking agent is 
in the range of 200-11 mol for 100 mol of the dihydric phenol 
compound, and a range of 100-20 mol is especially desirable, 

[0012] 

For examples of the inert solvent used in the reaction, 
chlorohydrocarbons such as dichloromethane, 1, 2-dichloroethane, 
1, 1,2,2-tetrachloroethane, chloroform, 1, 1, 1-trichloroethane, 
carbon tetrachloride, monochlorobenzene, and dichlorobenzene; 
aromatic hydrocarbons such as benzene, toluene, xylene, and ethyl 
benzene; and ether compounds such as diethyl ether, etc., can be 
mentioned, and two or more of the above organic solvents can be 
used in combination. Furthermore , solvents with affinity for 
water such as ethers other than those described above, ketones, 
esters, and nitriles can be used in an amount such that the 
solvent mixture does not completely dissolve in the water. 

[0013] 

Also, for the polymerization catalyst, tertiary amines such 
as trimethylamine, triethylamine, tributylamine, tripropylamine, 
trihexylamine, tridecylamine, M,N-dimethyl cyclohexylamine, 
pyridine, guinoline, and dimethylaniline; and quaternary ammonium 
salts such as trimethylbenzylammonium chloride, 
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tetramethylammonium chloride, and triethylbenzylammonium 
chloride, etc., can be mentioned. 

[0014] 

In the polycarbonate oligomer used in the present invention, 
0.01-3 mol% of branching agents for the above-mentioned dihydric 
phenol compound can be used in combination to produce branched 
polycarbonate oligomers, and an amount in the range of 
0.1-1.0 mol% is especially desirable. 

[0015] 

For examples of branching agents, f luoroglucine, 2,6- 
dimethyl-2 , 4 , 6-tri (4-hydroxyphenyl) -3-heptene, 4 , 6-dimethyl- 
2,4, 6-tri (4-hydroxyphenyl) -2-heptene, 1,3, 5-tri (2- 
hydroxyphenyl) benzole, 1,1, l-tri( 4-hydroxyphenyl) ethane, 
2 , 6-bis (2-hydroxy-5-methylbenzyl) -4-methylphenol, 
a, a' ,a' '-tri (4-hydroxyphenyl) -1, 3 , 5-triisopropylbenzene, as well 
as other polyhydroxy compounds, and 3,3-bis(4- 
hydroxyphenyl)oxindole (= isatin bisphenol) , etc., can be 
mentioned. 

[0016] 

The mean viscometric molecular weight of the polycarbonate 
oligomer used in the present invention is less than 10,000, but 
when the compound is used for injection molding or extrusion 
molding, a range of 1,000-8,000 is especially desirable. Also, 
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the mean viscometric molecular weight of a conventional 
polycarbonate resin used in combination is preferably in the 
range of 13,000-50,000. When used for injection molding or 
extrusion molding, the mean viscometric molecular weight after 
blending is in the range of 13,000-40,000. 

[0017] 

In the resin composition of the present invention, the 
mixing ratio of the polycarbonate oligomer is 50 wt% or less for 
the total resin composition, and from the standpoint of the melt 
viscosity and cost factors, 0.1-20 wt% is especially desirable. 
As for the mixing method, raw material flakes can be mixed, or a 
polycarbonate resin pellet and oligomer flake can be mixed, or an 
oligomer flake or oligomer solution can be added afterwards to 
the molten polycarbonate resin at the time of extrusion or 
injection molding. Furthermore, when a wet formation method such 
as casting is used, the solution can be mixed as is. 

[0018] 

Furthermore, in production of the composition of the present 
invention, an appropriate amount of antioxidants, light 
stabilizers, colorants, inorganic or organic fillers, 
reinforcement agents such as carbon fibers or glass fibers, 
lubricants, antistatic agents, etc., can be used in combination, 
as desired. 
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[0019] 

Application examples 

In the following, the present invention is further explained 
in detail with application examples, but the present invention is 
not limited to these examples. 

[0020] 

Reference Examp l e i 

(Production of polycarbonate oligomer containing chalcone 
derivative monohydric phenol) 

912 g of 2 ,2-bis(4-hydroxyphenyl) propane (BPA) and 1 g of 
hydrosulfite were added to 5.8 L of sodium hydroxide solution of 
8.8 wt/vol% and dissolved. 3.6 L of methylene chloride were 
added to the above-mentioned mixture, stirring was performed as 
the temperature was maintained at 15°C, 256 g of 
4' -hydroxy chalcone were added, and 520 g of phosgene were 
supplied in 60 min. After the addition, vigorous stirring was 
provided, and emulsif ication of the reaction solution was* 
accomplished; after the reaction, 2 ml of triethylamine were 
added, stirring was performed for approximately 1 h, and 
polymerization was carried out. 
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[0021] 

The polymerization solution was separated into an aqueous 
phase and an organic phase, neutralization was performed for the 
organic phase with phosphoric acid, 4.7 L of isopropanol was 
added, and precipitation of the polymer was performed. 
Filtration was performed for the precipitate produced, vacuum 
drying was provided, and approximately 1.1 kg of polycarbonate 
oligomer with chalcone derivative monohydric phenol residue on 
the end was produced. The mean viscometric molecular weight of 
said oligomer was 0.5 x 10 4 . 

[0022] 

Reference Example 2 

(Production of polycarbonate oligomer containing a conventional 
monohydric phenol as the end blocking agent) 

9.12 kg of 2,2-bis(4-hydroxyphenyl)propane (BPA) and 10 g of 
hydrosulfite were added to 58 L of sodium hydroxide solution of 
8.8 wt/vol% and dissolved. 36 L of methylene chloride were added 
to the above mixture, stirring was provided while the temperature 
was maintained at 15°C, 178 g of P-isopropenylphenol were added, 
and 5.1 kg of phosgene were supplied in 60 min. After the 
addition, vigorous stirring was performed, and emulsif ication of 
the reaction solution was accomplished; after the reaction, 20 mL 



of triethylamine were added, stirring was performed for 
approximately 1 h, and polymerization was carried out. 



[0023] 

The polymerization solution was separated into an aqueous 
phase and an organic phase, neutralization was performed for the 
organic phase with phosphoric acid, and the water rinse was 
repeatedly performed until the pH of the washing solution became 
neutral; then, 47 L of isopropanol were added, and precipitation 
of the polymer was performed. Filtration was performed for the 
precipitate produced, vacuum drying was performed, and 
approximately 10 kg of polycarbonate resin were produced. The 
mean viscometric molecular weight of said oligomer was 2.2 x 10 4 . 

[0024] 

Application Example j 

The oligomer produced in Reference Example 1 was added to a 
commercial polycarbonate resin, Upilon S-2000, (mean viscometric 
molecular weight of 2.4 x 10 4 ) produced by Mitsubishi Gas and 
Chemicals (Ltd.) to form a blend material with an oligomer mixing 
ratio of 2.5 wt%, extruded from a 20 mm extruder with a vent at 
260°C, and a pellet was produced. The mean viscometric molecular 
weight of the above-mentioned pellet was 2.3 x 10 4 . 



1 
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[0025] 



A disk with an outer diameter of 120 mm and a thickness of 
1 2 mm was produced by an injection molding machine under a 
condition of the resin temperature of 340-C, die temperature of 
90'C, injection pressure of 1000 kg/cm 2 , and retention pressure 
of 300 kg/cm'. A urethane acrylic ultraviolet curable paint 
(product of Arakawa Chemical Ind. (Ltd.), BS575) was coated onto 
the disk produced to form a coating thickness of approximately 
30 Mm, radiation was performed at a dosage of 340 mJ for 30 sec 
using an 80 W/cm mercury lamp, and curing of the surface of the 
disk was carried out. An adhesion test was performed for the 
cured surface coating using the cross-cut adhesion test, and a 
yellowing test was performed. The yellowing test was evaluated 
by the YI value before coating of the paint. The peel adhesion 
test result was 100/100, and the YI value was 2.0. 

[0026] 

Ap plicat ^'""-' Fvample 2 

The disk produced was left standing for 8 h under direct 
sunlight during the summer months, an ultraviolet curable" paint 
was coated, and the tests were performed as in Application 
Example 1. The result of the peel adhesion test was 100/100, and 
the YI value was 2,0. 
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[0027] 

Application Example 3 

The blended material was stored in a dark place for 2 
months. A disk was subsequently produced as in Application 
Example 1, an ultraviolet curable paint was coated, and the tests 
were performed as above. The result of the peel adhesion test 
was 100/100, and the YI value was 2*0. 

[0028] 

Comparative Example 1 

The polycarbonate resin material synthesized in Reference 
Example 2 was extruded to form a pellet and a disk was produced 
with said pellet as in Application Example 1. Then, the 
ultraviolet curable paint described in Application Example 1 was 
coated as before and the same tests were performed. The result 
of the peel adhesion test was 100/100, and the YI value was 2.0. 

[0029] 

Subsequently, the same tests described in Application 
Example 2 were performed for a molding of the above-mentioned 
Comparative Example 1 produced by coating an ultraviolet curable 
resin after being left to stand under direct sunlight. After the 
tests are carried out as in Application Example 2, the result of 
the peel adhesion test was 52/100, and the YI value was 2.3. 



18 



[0030] 

Furthermore, the polycarbonate produced in Reference 
Example 2 was used without mixing a polycarbonate oligomer, and 
when the same tests described in Application Example 3 were 
performed, the result of the peel adhesion test was 91/100, and 
the YI value was 2,0. 

• 

[0031] 

The mean viscometric molecular weight in the above-mentioned 
application examples and comparative examples was obtained by 
measuring the limiting viscosity at 20°C in a methylene chloride 
solution and using the conversion equation shown below. 

C?) =1.23X10-«M°.*3 
Also, each test was performed as explained below. 
Peel test: Cross-cut adhesion test, cellophane tape peel test, 
remaining squares/ 100 

YI value: Yellow index, SZ-E90 produced by Nippon Denshoku Ind. 
(Ltd.) was used 

[0032] 

Effect of the invention 

In the resin composition of the present invention, 
reactivity can be provided by mixing a polycarbonate oligomer 
containing a chalcone derivative on the end, and reactivity with 
other reactive resins as well as the adhesion of the paint can be 



increased. In particular, when used as a molding, the reactive 
group is localized on the surface of the molding; thus, it is 
effective for use as a surface modifier. In addition, compared 
with a conventional end-modified polycarbonate such as a styrene 
resin, the light stability and long term storage stability are 
excellent, and the resin can be applied to nearly all 
applications as conventional end-reactive polycarbonates, and a 
resin composition with economic advantages can be produced. 
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707^ K^rfc'WSEJftry^-^A^ii^W^ix 
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9A»7&, »L<*ffLT. RJG»**UfcStf. lift 

j^omKobyx^rsySrJn^., m^fSfitlfLS-S- 
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